Mechanistic studies of lanosterol 14 alpha-methyl demethylase: substrate requirements for the component reactions catalyzed by a single cytochrome P-450 isozyme.
Lanosterol 14 alpha-methyl demethylation is a cytochrome P-450-dependent process that proceeds through the oxidative sequence of alcohol, aldehyde followed by decarbonylation with formic acid release. Microsomal metabolism studies shown here indicate that only lanostenols and 32-oxy-lanostenols with unsaturation at either the delta 7 or delta 8 position in the sterol can be demethylated. The 14 alpha-methyl group of either lanostan-3 beta-ol or delta 6 lanostenol is not oxidized to the anticipated C-32 alcohol or aldehyde by the enzyme, nor are the corresponding 32-oxy-lanostanols demethylated when incubated with microsomal preparations. Despite the lack of metabolism, the saturated and delta 6 sterol analogues are effective competitive inhibitors of demethylase activity. Utilizing preferred substrates, comparison of the component reactions of the demethylation sequence shows that both the oxidative function and lyase function are sensitive to common inhibitors and that both activities require NADPH. These findings strongly support the premise that a P-450 isozyme does catalyze each phase of the lanosterol 14 alpha-methyl demethylation sequence. Collectively these results demonstrate the double-bond requirement for both components of the demethylation sequence and suggest that the olefinic electrons at delta 7 or delta 8 but not delta 6 may participate directly during demethylation. This participation may involve stabilizing a transition state intermediate or directing activated oxygen insertion as part of the P-450 monoxygenase mechanism.